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1 

BROADBAND SERVICE CREATION ENVIRONMENT 
1. Introduction 

A graphical service creation environment capable of creating Intelligent Network (IN) 
services for an integrated Broadband-Integrated Services Digital Network/Intelligent 
Network (B-ISDN/IN) network is described This broadband service creation 
environment is based on an extension of an equivalent narrowband product such as 
GAIN INventor supplied by GPT Limited. GAIN INventor is one of a family of 
products based on the UNIX™ operating system and a Service Logic Execution 
Environment (SLEE). The SLEE is designed to support telecommunication services 
Service Logic Programs and is based on the SLEE API defined in the Bellcore AIN 1.0 
standard. As well as residing on the INventor, the SLEE resides on the target 
environment, the Service Control Point (SCP). One of INventor's features is the 
graphical service creation environment which allows the creation of telecommunication 
services using graphical icons connected together to form a service picture. The service 
picture is a general logical description of a service without any explicit reference to the 
Service Control Function (SCF7SSF) or Service Switching Function (SRF) interface 
messages other than those at a higher level. 

Section 2 is provided as background material. The approach within the project has been 
to provide switched broadband services which are extensions to the classical IN 
architecture as this does not dramatically change the typical service deployment 
architecture. The Service Switching Points (SSP), Service Control Points (SCPs) and 
Intelligent Peripherals (IP) have been enhanced to cope with the broadband 



functionality. The broadband SCP (BSC?) is realised as enhancements to an existing 
narrowband product Service logic programs required to provide the complex 
broadband services to run on the B-SCP have been created using a broadband graphical 
environment (B-SCE). 

According to the present invention a broadband graphical service creation environment 
for creating Intelligent Network services for an Integrated Broadband Service Digital 
Network/Intelligent Network network, comprising building blocks, a picture editor and 
code generator, the building blocks being a collection of broadband specific actions, data 
access and data manipulation routines plus pictorial blocks that define the graphical 
layout of the service. 

The present invention will now be described, by way of example, with reference to the 
accompanying drawings, in which :- 

Figure 1 shows the Entity Relationship Diagram for the Switching State Model; 

Figure 2 shows the State Diagram for the Legs of Figure 1 ; 

Figure 3 shows the State Diagram for the Connection of Figure 1 ; 

Figure 4 shows the Finite State Machine for Broadband Service Control 

Function; 

Figure 5 shows the Message Sequence for the AddBearer Option in the 
BearerControl Generic Service Building Blocks; 

Figures 6A and 6B combined show the Runtime Action of the AddBearer Option 
in the BearerControl GSBB; 



Figure 7 shows a table of GSBBs; and 

Figure 7 shows a Service Creation Architecture. 

2. IN based broadband services 

The most significant impacts of a broadband network on IN with respect to service 
creation are: 

the number of B-ISDN calls that can comprise an IN service are now numerous; 
in dealing with the events relating to the multiple calls, the sequence of arrival 
of messages at the service logic can be unpredictable; 

the interaction between the network and user that arises from broadband services 
is of increased complexity. 

Solutions to these problems include introducing a switching state model in the Service 
Switching Function, a finite state machine in the Service Control Function that copes 
with the asynchronous messages, and by introducing a "very intelligent" Intelligent 
Peripheral to handle the complex user interaction. 

2.1 Switching State Model 

The Switching State Model (SSM) is a function within the B-SSP that has the task of 
co-ordinating the events and detection points (DPs) from the several Basic Call State 
Models that form a service session. It offers an object-oriented view of the network 
elements and resources of the call control function (CCF) to the service logic. This 
object model removes the complexity at the B-SCP to co-ordinate the DPs at the service 



logic. The model is capable of representing both abstract attributes like ownership of 
the session, as well as more concrete elements of the call like parties and connections. 
Figure 1 shows the entity relationship diagram for the switching state model. 

Within this model several parties can join a session, where a session is a representation 
of a complete call configuration as seen by an IN service, and a party represents real end 
users or network nodes like the B-IP or even the B-SCP. Between such parties, 
connections can be established, where connections can either be bearer related or bearer 
unrelated. A connection is composed of several legs, where the leg represents the 
communication path to a party which is connected to other parties by a connection. A 
significant attribute of connections and legs is the status. This represents the status of 
the respective object in the call processing. Figures 2 and 3 show the state diagrams for 
the bearer and leg objects. Changes in the status attribute of legs and connections can 
be reported to the service logic when a state change takes place. 

22 The Broadband INAP 

The information flows between the B-SCF and the B-SSF are based on the abstract 
representation of the SSM model. The B-SCF is only able to manipulate the objects in 
the model, and as a result the operations for the information flows only allow such 
object manipulation. 

The protocol between the B-SSP and B-SCP that has emerged is based on the 
manipulation of the objects represented in the SSM model. Verbs such as Add and 
Delete are applied to objects such as parties and connection to provide this protocol. For 



example if the service logic wishes to add a new bearer connection between two parties 
in the existing IN session, the operation AddBearerToSession is uses to instruct the B- 
SSP to perform this operation. This has led to a Broadband IN Application Protocol (B- 
INAP) that is different from the current IN-CS 1 or 2 standard but has similarities with 
the emerging IN-CS3.2 standard. The B-SCP maintains its own view of the SSM model 
as relationship information is transmitted in the information flows. The model in the B- 
SCF is aligned with the model in the B-SSP which means that if an event changing the 
SSM state occurs, a communication flow is used to keep the SSM state aligned in the 
two nodes. State changes occur as a result of an event notified by the B-CCF, in which 
case B-SSF to B-SCF information flow takes place. The control as to which state 
changes are reported to the service logic is under the control of the service logic itself. 
The service logic must send requests to the B-SSP so that the particular state changes 
that occur are reported. For example, in the AddBearerToSession operation mentioned 
above, in order for the service logic to receive notification that the bearer connection has 
been set up, it must send a RequestReportSSMChange, specifying the transition 
BeingSetVp to SetUp prior to sending the message. Thus when the network connection 
is actually set up, the service logic is informed about the establishment of the connection 
via an operation ReportSSMChange that indicates that the bearer status has changed to 
the state SetUp. 



23 B-SCF finite state machine 

A significant consequence of the SSM and the B-INAP as far as the B-SCP is concerned 
is the finite state machine on the access side. After the receipt of the message which 
triggers the service logic, the ServiceRequest, the B-SCP has to explicidy arm the 



service 
service 



necessary SSM state changes in order to keep track of the status of the calls and/or 
connections. The service logic needs to be informed when connections are released for 
any reason, and as this is achieved by means of a ReportSSMChange message, the 
logic must be in a position to accept such a message in any state after the IN 
logic is triggered. Figure 4 shows the finite state machine that the B-SCP access 
manager must be able to cope with State A represents the idle state where the service 
logic is waiting for the initial IN trigger (ServiceRequest). With this event the state 
changes to State B. This is an all encompassing state where messages are prepared for 
sending to the B-SSP but importantly it must also be able to accept messages from the 
B-SSP during this state. This is due to the fact that calls and/or connections can be 
released at any time which results in a notification to the service logic. 



2.4 User Interaction 

In the services considered, end users using a set top box can enter an interactive phase 
of the service, or navigation which allows the user to enter passwords, update service 
profiles or make selections that influence the IN service logic. As each service has 
different requirements, two approaches to user interaction were developed. For simple 
and generic interaction which is intended to work together with any end system, the 
feature User Service Interaction (USI) has been introduced. This uses a signalling 
connection between the end system and the B-SCP to convey user service information. 
For complex multimedia interaction, a broadband Specialised Resource Function (B- 
SRF) that supports GUI based interaction with the end system has been introduced. 

Connection Oriented Bearer Independent (COBI) has been adopted as a transport means 



to allow direct interaction between user and service logic. The handling of call related 
events and call unrelated events are presented in a unified view to the B-SCP by the IN- 
SSM model. The B-SRF provides the same functionality as the narrowband case with 
the main exceptions that it consists of its own logic and processing capability to work 
together with the broadband CPE in providing the services in a user friendly way and 
that it interacts with the network through a specialised interface to the B-SCF. The 
creation of service logic that resides on the B-SRF is not considered but tools for 
creating the service logic that reside and are executed on the B-SCF are considered. 

3. A Service Creation Environment for broadband IN services 
The narrowband service creation environment is based on the logical connections of 
graphical building blocks, referred to as Generic Service Building Blocks (or GSBBs) 
herein, however the concepts can be equally applied to a broadband environment. The 
GSBBs are an approach to the Service Independent Block, or SIB concepts in IN-CS-1. 
The SCE consists of a finite number of GSBBs that can be selected and customised in 
a GSBB. Customised instances of the GSBBs or icons, are placed on a sketcher and 
linked together to form the service logic flow required into a picture file. A code 
generator converts the picture file into run time files required to run the service. There 
are broadly speaking three classes of GSBBs. INAP dependent GSBB, INAP 
independent GSBBs and pictorial GSBBs, The first class, the INAP dependent GSBBS 
translate into a sequence of B-INAP messages that are exchanged between the B-SCP 
and B-SSP and/or B-IP. INAP independent GSBBs perform operations that do not 
relate to INAP operations. The majority relate to database manipulation but also include 
variable manipulation and service logic flow control. The pictorial class only impacts 
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the layout of the service picture. 

The approach within the broadband SCE created was to reuse the existing SLEE within 
the narrowband product, but develop new INAP dependent GSBBs to handle the 
functions required by the B-INAP plus new infrastructure ones to support the broadband 
functionality such as the abstract view introduced by the Switching State Model and the 
finite state machine of the service logic. 



3.1 Generic Service Building Blocks for broadband services 
GSBBs that depend on the new B-INAP, or B-INAP dependent GSBBs together with 
new GSBBs to take into account the impact of the broadband services have been 
developed. Significantly, B-INAP dependent GSBBs in the original product were 
retained and are successfully reused without changes. The B-INAP dependent GSBBs 
developed fall into the following categories: 



Call Control GSBBs 

B-SRF interaction GSBBs 

User-Service Interaction GSBBs 

Other miscellaneous B-INAP dependent GSBBs 



The call control GSBBs perform all the necessary operations that allow the connections 
to be established and deleted between users in the IN service session. The B-SRF 
interaction GSBBs handle all the operations that instruct the B-SRF to run script based 
interaction with the user as well as collecting information from the user. The User 



Interaction GSBBs allow the service logic to handle the end-to-end protocol between 
the user and the service logic, where the service creator can construct and extract 
messages to and from the user. Other GSBBs developed allow the triggering and correct 
termination of IN services and GSBBs that allow the collection of buffered SSM events 
as a result of the finite state machine implemented for the B-SCP. 

For the call control GSBBs, instead of providing a complete view of the SSM, the 
service creator is only aware of parties and bearer related/bearer unrelated connections. 
The service creator uses the dictionary number to reference the party objects and uses 
the identifiers to identify bearers and has no actual visibility of leg objects. The service 
infrastructure handles the complex association of objects and identifiers performing the 
necessary mapping into the SSM model. This has the advantage that the service creator 
needs not be concerned with the complex object associations and relationships that exist 

Figure 7 provides a list of possible GSBBs, All GSBBs relating to database access were 
retained without any modifications. These data access GSBBs allow for example the 
look up for time of day routing or area of origin determination. As there is no impact 
of a broadband network, the building blocks are unaffected. A GSBB that allows the 
service creator to define a customised data access caters for any special needs of the 
broadband services. 

3.2 GSBB message sequence 

Each of the B-INAP dependent GSBBs translates into a sequence of messages that are 
exchanged between the B-SCP and the B-SSP and/or B-IP. This message sequence is 
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translated from a dynamic description of the GSBB where the information in the 
messages is populated for a combination of the values inserted by the service creator 
from a graphical user interface, the SSM model and the service infrastructure. The 
GSBBs have been created to reflect the type of B-INAP operation. Again, verbs such 
as Add and Delete have been applied to describe the permissible actions in the GSBB. 
However such actions are restricted to connections or real end users. The action of the 
GSBB will result in either the creation or deletion of all the necessary SSM objects in 
the B-SSP. For example one of the new GSBBs developed, the BearerControl GSBB 
allows the selection of either the deletion of an existing bearer connection or the creation 
of a new bearer connection between two existing parties. These actions will map on the 
DeleteBearer or AddBearerToSession B-INAP operations. When a new bearer 
connection is requested, new objects relating to the bearer connection and its associated 
legs are created. Within the B-SCE this is done automatically by the infrastructure thus 
removing this task form the service creator. This ensures that consistent SSM 
information is inserted in the messages to the B-SSP. The service creator needs to 
supply the bearer characteristics (e.g. bandwidth, class, etc.) and the directory number 
of the parties that are to share the bearer connection. 

Each GSBB has a specific message sequence description that describes the messages 
that are exchanged between the B-SCP and the B-SSP and/or the B-IP. The replies from 
the B-SSP take the form of state changes relating to objects. The communication 
indicating this state change will only be sent if the service logic had previously sent a 
specific message requesting to be informed about the state changes. Part of the GSBB's 
function is to arm all necessary state changes in the SSM model to allow the GSBB to 
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be informed of the outcome of the request of the required operation. Each call control 
GSBB automatically arms the necessary state change requests in the form of 
RequestReportSSMChange so that it will always be notified about the outcome of a call 
control request 

Figure 5 shows the message sequence exchanged between the service logic and the B- 
SSP when thcAddBearer option in the BearerControl GSBB is selected. Note, however 
this shows the expected message sequence under normal conditions and excludes the 
possibilities of exceptions occurring. The three RequestsReportSSMChanges 
individually arm the state changes that would indicate whether the bearer has been set- 
up, or either of die end parties has refused to accept the call, or either of the parties has 
abandoned the call. The GSBB has a status field that will be populated with a value that 
indicates the outcome of the AddBearer request Additional GSBBs are available to 
allow the service creator to test the possible values of the status field and take 
appropriate action in the service picture. 

In order to simplify the service creation process, the GSBBs will only allow sequential 
operations to be performed. That is, until a notification of outcome of the operation is 
reported, the GSBB will now allow another operation to be performed. As sequential 
operations are performed, it is possible that a state change is reported that does not relate 
to the operation that the GSBB has been asked to perform, i.e. for example the release 
of a separate bearer connection within the same IN session. In such a case the normal 
message sequence is interrupted to allow this message to be read and its content buffered 
as an asynchronous event This is evident in the run-time flow description of the GSBB 
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in figures 6A and 6B. Once the event is buffered, the GSBB will resume its normal 
action as dictated by the dynamic description. Additional GSBBs have been provided 
to test and read for such buffered events to allow them to be handled as dictated by the 
service requirements. 

33 GSBB run-time action 

In addition to a message sequence file, each GSBB has an associated run-time action file 
that describes the actions that the icon will perform. The actions cannot be altered by 
the service creator once the appropriate GSBB operation has been selected. Figure 6 
shows the run-time actions for the AddBearer option in the BearerControl GSBB as 
described by die message sequence in figure 5. 

3.4 Service Creation Environment Architecture 

The central architecture of the B-SCE is shown in figure 8. The architecture has three 
distinct domains: building block definition, picture editor and rode generation. 

The building block definition is the stage where the generic service building blocks 
themselves are defined. These include the definition of the message sequence chart 
described in section 3.2, the runtime actions described in section 3.3. The separation 
between this definition and the graphical picture editor means that future capabilities are 
not constrained by the graphical editor. 

The picture editor is a graphical tool that allows the service creator to select the building 
blocks from a palette and drag them to a drawing area. They can then be linked together 
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to form a logic flow required by the service requirements. Each building block consists 
of a property sheet that contains input fields, menus and selection buttons are used to 
specify the detailed operation. Such a detailed operation may relate to a decision branch 
criteria, user interaction information to be sent to the end user or the bearer 
characteristics required to set up a particular bearer connection. The output of the 
picture editor is a general logic description of a service, without any explicit reference 
to the B-INAP other than those at a higher level. 

This picture file is acted upon by the code generator to create runtime files required to 
execute the service on a B-SCP. As the picture files do not contain any information 
about the messages, the code generation uses the GSBB message sequence details and 
runtime actions to perform the necessary translations for the B-INAP operations. In 
addition, SSM details and the asynchronous message library details are also used by the 
code generator to produce the ANSI C source code for the Service Logic Program. 

4. Conclusion 

The application of an Intelligent layer to broadband networks can be facilitated by a 
graphical service creation environment. A flexible narrowband system can be expanded 
to provide the additional complexity imposed by mis environment. To realise the 
services utilising this environment such as advanced broadband video-conferencing the 
separated control of connections is essential, together with the asynchronous handling 
of events. 
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In addition service logic will be required to interwork with complex nodes such as 
Intelligent Peripherals to provide the User with comparable service navigation 
techniques. 
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CLAIMS 

A broadband graphical service creation environment for creating Intelligent 
Network services for an Integrated Broadband Service Digital 
Network/Intelligent Network network, comprising building blocks, a picture 
editor and code generator, the building blocks being a collection of broadband 
specific actions, data access and data manipulation routines plus pictorial blocks 
that define the graphical layout of the service. 

A broadband graphical service creation environment as claimed in Claim 1, 
comprising B-IN Application Protocol dependent Generic Service Building 
Blocks to handle functions required by a B-IN Application Protocol. 

A broadband service creation environment as claimed in Claim 1 and further 
comprising Generic Service Building Blocks capable of running specific 
message sequence, which sequence can be interrupted by some asynchronous 
events, wherein once the event is handled, the original message sequence can be 
resumed and the service creation environment is able to generate Service Logic 
Programs (SLPs) that can support a finite state machine. 

A broadband graphical service creation environment substantially as 
hereinbefore described, with reference to and as illustrated in the accompanying 
drawings. 



Amendments to the claims have been filed as follows 

1. A broadband graphical service creation environment for creating Intelligent 
Network services for a Broadband Integrated Services Digital 
Network/Intelligent Network network, comprising building blocks, a picture 
editor and code generator, the building blocks being a collection of broadband 
specific actions, data access and data manipulation routines plus pictorial blocks 
that define the graphical layout of the service. 

2. A broadband graphical service creation environment as claimed in Claim 1, 
comprising B-IN Application Protocol dependent Generic Service Building 
Blocks to handle functions required by a B-IN Application Protocol. 

3. A broadband service creation environment as claimed in Claim 1 and further 
comprising Generic Service Building Blocks capable of running specific 
message sequence, which sequence can be interrupted by some asynchronous 
events, wherein once the event is handled, the original message sequence can be 
resumed and the service creation environment is able to generate Service Logic 
Programs (SLPs) that can support a finite state machine. 

4. A broadband graphical service creation environment substantially as 
hereinbefore described, with reference to and as illustrated in the accompanying 
drawings. 
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